Abstract. The so-called Ontology Design Patterns (ODPs), which have been defined as solutions to ontological design problems, are of great help to developers when modelling ontologies since these patterns provide a development guide and improve the quality of the resulting ontologies. However, it has been demonstrated that, in many cases, developers encounter difficulties when they have to reuse the correct design patterns and include errors in the modelling. Thus, to avoid pitfalls in ontology modelling, this paper proposes classifying errors into two types: (1) errors related to existing ODPs, called anti-patterns, and (2) errors not related to existing ODPs, called pitfalls. This classification is the result of analysing a set of ontologies. This paper is focused on the pitfalls identified during the analysis. In addition the paper presents a classification of the pitfalls found and a set of pitfall examples.
Introduction
Modelling ontologies has become one of the main topics of research within ontological engineering because of the difficulties it involves. In recent years, the emergence of Ontology Design Patterns (ODPs), which are defined as solutions to design problems [4] , has supposed a great help to developers when modelling ontologies.
Some experiments [3] carried out in ontology engineering have demonstrated that design patterns are perceived as an aid to modelling ontologies, a development guide, and a way to improve the quality of the resulting ontologies. However, it is well known that [3, 1] , in some cases, ontology developers experience difficulties when reusing the patterns during modelling, and include errors in the modelling. Therefore, in order to understand and use correctly ODPs, we need a better support that prevents the emergence of modelling errors.
Thus, to avoid the appearance of pitfalls in ontology development, we are working on the creation of a new set of methodological guides. These guides, based on the identification and classification of modelling errors, classify errors into two types: (1) errors related to ODPs, called anti-patterns; and (2) errors not related to ODPs, called pitfalls. In this paper, both types are presented. The paper is focused on the pitfalls identified during the analysis. In addition, we include a classification of the pitfalls identified and a set of examples of such pitfalls.
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The remainder of the article is structured as follows: Section 2 presents the state of the art of patterns and anti-patterns in ontological engineering. Section 3 describes the analysis carried out in 11 ontologies, which shows the presence of ODPs and describes anti-patterns, and pitfalls. Section 4 includes a template where the pitfalls are described as well as the classification of the pitfalls found and a set of examples of pitfalls. Finally, Section 5 includes the conclusions drawn and future lines of work.
State of the Art: Patterns and Anti-Patterns
The term "pattern" [4] appeared in the XIV century and derives from the Latin term "patronus", which, among other meanings, stands for an item that can be imitated. In the 1970s Christopher Alexander introduced the term design pattern [2] to refer to those shared guides that help solve modelling problems.
In ontology engineering, the ontology design patterns can be considered as modelling solutions to problems widely known in the area. These solutions are based on good practices and solve modelling problems.
In the ODPs field, we can distinguish between logical patterns and conceptual patterns [4] . With regard to logical patterns, the W3C work team, known as "Semantic Web Best Practices and Deployment (SWBPD) 1 , has established that in order to provide support to developers and users of the Semantic Web, a set of good practices is required. To that purpose, this group proposes patterns that solve design problems in the OWL 2 language, independently of the particular conceptualization, which solve logical problems. Regarding conceptual patterns [4], the author proposes patterns (in OWL or any other logical language) that solve design problems for specific domains, which solve content problems.
In addition to the distinction mentioned above, in [6] the authors propose the classification shown in Fig.1 .
The work described in [6] is focused on content patterns and provides guidelines on how to apply content ODPs using import, specialization, composition and expansion functions. In the same work, the content ontology anti-pattern concept is defined as a design that is different from a content pattern in that the former codes the solution to a problem in a wrong way.
However, we have observed that none of the papers analyzed have carried out a thorough study on the use of any type of ODPs and their corresponding anti-patterns. We have also observed that there is no previous work focused on identifying and preventing to model errors not related to any existing ODP.
It is worth mentioning that ODPs can be found in on-line libraries that include both the description and the OWL code associated to the patterns as, for example, "the Ontology Design Pattern Wiki" 3 , or they can be obtained from the work team "Semantic Web Best Practices and Deployment". Some other libraries [6, 7] do not provide the pattern code, but they store descriptions of a great number of ODPs. These libraries, which follow a software engineering approach, use a template for describing the patterns included in the catalogue.
